Background. Primary health care may play an important role in identifying persons at risk for frailty. The Groningen Frailty Indicator (GFI) is considered a valid instrument to assess frailty in old age. However, it is not tested yet in a different cultural context. The aim of this study is to analyse the construct, content and criterion validity of the GFI in independent-living old Romanians. Methods. Twenty-two GPs participated in this study. They have sent he GFI questionnaire to 215 patients of 65 years and over. The GPs assessed the frailty of the patients, independently from the questionnaire. Results. The mean age of the respondents was 74.9 years. The mean GFI score was 5.5 (SD 2.9). Three-quarters of the respondents fit into the 'moderate' or 'severe' frailty category. Citizens 80 years old and older scored higher in terms of frailty. Ninety-eight per cent of the respondents completed at least 75% of the GFI items. The construct validity was good (Cronbach's alpha 0.746). All the items contributed statistically significant to the total GFI score (content validity). The old citizens who were rated as frail by the GPs (criterion validity) had a higher GFI score Conclusion: This study showed the GFI to be a feasible and valid instrument to assess frailty in independent-living old Romanians. Compared with the Dutch old, the prevalence of frailty in independently living old Romanians is high. Further research is needed to determine the appropriate cut-off points in the GFI scores in different care systems.
Introduction
For over a decade, the concept of frailty and its relevance have been discussed in the scientific literature (1) (2) (3) (4) . Is it an adverse consequence of lifestyle or of growing old? (1) Research findings suggest that frailty is common in old age, but prevalence varies widely because of different definitions and assessment instruments (5) . Researchers state that frailty, co-morbidity and disability are overlapping concepts (2, 3) . Is it a disease, a diagnosis or a complication? A consensus group of the American Geriatric Society defines frailty as univocal and one-dimensional in line with the following five frailty markers defined by Fried et al.: slow walking speed, exhaustion, unintentional weight loss, muscle weakness and low physical activity (6, 7) . There is a continuing debate about the nature and definition of frailty (8, 9) . Should we accept variety in the definitions of the concept 'frailty' as some suggest? (10) The variation in definitions has consequences for the assessment of frailty. Valid instruments are needed to assess the severity of frailty as well as its consequences because the empirical evidence that 'frailty' leads to 'adverse outcomes' is overwhelming (4) . Frailty is related to a higher risk of more disability, increasing dependence and loss of autonomy and additional utilization of care facilities, which have negative effects on the quality of life and mortality (4, 9, (11) (12) (13) . A valid screening tool to 'assess' frailty is essential from a clinical and social perspective (4) .
Although various instruments are available to assess frailty, the validity of most may be questioned. One overview of the measures of frailty in population-based studies identified 27 original articles describing a scale to assess frailty (14) . Based on the overview, there is a wide variety of instruments, and most of these are not validated. An overview of screening instruments for frailty in primary care identified 11 instruments and concluded that no instrument can be seen as a gold standard because of design and methodological problems (15) . The prevalence data on frailty are highly variable (5) .
Frailty may be assessed in different ways including the following: in an open population or in a clinical sample; by interview, medical examination or self-rating; by health care professionals, by primary caregivers or elderly persons themselves; or by a combination of these ways. Because frailty is strongly related to adverse outcomes, it is important to identify persons at risk for frailty and to assess frailty in an early stage. Primary health care plays an important role globally in identifying persons at risk in various health care systems, and frailty is conceived as a multidimensional concept including physical, psychological and social aspects (3, 4, (16) (17) (18) . Multidimensional frailty assessment instruments have been developed as self-rated screening lists for use in primary health care.
Studies (19, 20) have compared the feasibility, reliability and validity of frailty assessment instruments, i.e. the Groningen Frailty Indicator (GFI), the Tilburg Frailty Indicator and the Sherbrook Postal Questionnaire. These instruments were designed as self-report screening instruments to assess frailty in independent-living elderly persons. Based on this comparison, the GFI has demonstrated the highest internal consistency and construct validity (4, 20, 21) . The feasibility and validity of the GFI has not been tested in other health care systems or in a different cultural setting. Such tests are needed to confirm its validity in various cultural settings. To test the psychometric qualities of the GFI in a different setting, this study analyses its psychometric qualities in a Romanian population of community-dwelling old citizens.
The Romanian context is interesting for various reasons. The Romanian population is one of the fastest aging populations in Europe, whereas the total population is simultaneously decreasing rapidly. Long-term care facilities are lacking, which necessitates a measure to prevent dependency. During the last decade, health policy has been directed to strengthening the role of primary health care, to reduce (unnecessary) hospitalization and to encourage preventive screening programs. Simultaneously, the Romanian elderly population has been confronted with dramatic changes in social security (reductions in pension plans and free access to health care) as well as in the quality of health care (waiting lists, a lack of personnel and facilities, co-payments) (22) . The need for pro-active health programs such as screening for frailty may be evident, but the need for a feasible and valid instrument is evident.
The aim of this study is to analyse the feasibility and the construct, content and criterion validity of the GFI in Romanian independent-living elderly. The GFI is a 15-item screening instrument that reflects the current problems in the physical, cognitive, psychological and social domains (4). The construct validity tests the internal consistency of the concept. The content validity indicates to which extent the total GFI score represents all the aspects that should be included in the concept. The criterion validity assesses the relationship between the GFI score and an external criterion that is believed to assess the identical phenomenon, i.e. frailty as assessed by a physician.
Methods

Sampling
The College of Physicians of the Braila district informed all 145 GPs in the district about the GFI validation study and invited them to participate; 31% had practices in rural areas and 69% in urban areas. Braila is a province in South-East Romania with 360000 inhabitants. In Romania GPs work in primary health care centres spread over the country. Citizens are personally listed in a GP practice. On average a GP has 2000 enlisted citizens/patients.
In total, 22 GPs (15%) expressed an interest in participating. The participating GPs were asked to send a GFI questionnaire to 10 randomly selected patients of 65 years and over in their practice with a request to complete and return the questionnaire. An assistant nurse from the GP practice delivered the questionnaires to the randomly selected recipients, asking them to answer the questions and return the questionnaire (by mail or personally). The data were collected in April 2013.
The 22 participating GPs were invited to a meeting in May 2013 to discuss the concept of frailty, i.e. the multidimensional concept, including physical, psychological-mental and social functioning (16) . The meeting was attended by 17 GPs. After the discussion the attending GPs completed their assessments of the frailty of the patients.
Measures
We used the self-report version of the GFI, which was rephrased in 2008 to evaluate the future predictive validity (4). We used the English version as published(4), which was translated forwardsbackwards by two professional translators independently. The GFI is a 15-item screening instrument assessing the following four domains of functioning and resources: physical (9 items), cognitive (1 item), social (3 items) and psychological (2 items). The items and answer categories are variably positive or negative formulated, and the answer categories vary from yes/no to a 0-10 scale (4). The designers of the GFI recommend dichotomizing the answer categories by 0-1, with 1 indicating a dependency problem. Scores may vary between 0 and 15, and a score of 4 or higher is considered to indicate 'moderate' or 'severe' frailty (4) .
We asked the old citizens in the study the following sociodemographic data: their age, gender and marital status and whether they lived in an urban or rural area.
During the meeting with the GPs, they were asked to assess whether they considered their patients who completed the questionnaires as frail or not. The GPs did not know the patients' answers, and they were given the names of the respondents and asked to rate them as yes frail-not sure frail or not-not frail.
Analysis
We used SPSS-20 to analyse the data. The unknown scores of individual respondents who answered 12 GFI items or more were imputed by mean substitution. We presented the GFI scores (mean and medium) as well as the difference in the GFI scores between the subgroups, i.e. gender, age, marital status and living in an urban or rural area.
The 'feasibility' was analysed by the non-response rate per item as well as the proportion of respondents who completed at least 75% of the GFI items. The respondents who did not complete 12 or more items were excluded (4).
The 'construct validity' (internal consistency) was assessed by Cronbach's alpha (19) .
The 'content validity' was tested by bivariate Pearson correlations that showed the contribution of each item as it was originally answered (before dichotomizing) to the total GFI score (19) . Each item should be statistically significant (P < 0.05) and correlated positively to the total GFI score.
To assess the 'criterion validity' a meeting was held with the participating GPs, and they were asked to assess whether they considered the respondent as frail by the assessment of yes frail-not sure frail or not-not frail.
Results
Response
Of the participating 22 GPs, 5 (23%) practiced in rural areas and 17 (77%) in urban areas in the Braila district. Of those participating, 21 GPs invited 10, and one GP invited five randomly selected patients of 65 years and older, registered in their practice, to complete the questionnaire.
All patients asked to cooperate did so and returned the questionnaire. The total number of returned questionnaires was 215.
Patients' characteristics
The mean age of the respondents was 74.9 years (SD 6.1), and the oldest three respondents were 91 years old. Two-thirds of the respondents were female (see Table 1 ). Most of the respondents were married (56%), whereas 43% of the respondents were widowed or divorced, and one person had never married. Over three-quarters (77%) of the respondents lived in urban areas and 23% lived in rural areas.
The mean score on the GFI was 5.5 (SD 2.9), and the median was 5.0 (SD 1.0). Five respondents scored 0, and the maximum score was 13 (two respondents). Three-quarters of the respondents' scores were rated as 'moderate' or 'severe' frailty.
No statistically significant differences were found between the GFI mean score and gender, marital status and living in urban or rural areas. The GFI scores and age were related with statistically significance (Anova F = 3.61; d.f. = 1; P = 0.014), and the respondents of 80 years and over scored higher on frailty and those aged 65-69 scored lower.
Feasibility
The non-response per item varied between 0 (for dressing and toilet) and 7 (3.3% for fitness). The questions about 'belonging to a network' and 'being calm' were not answered by five respondents. Of all items 1.3% was missing. The proportion of the respondents who completed at least 12 of the 15 (75%) GFI items was 98%. Four respondents did not meet this criterion and were excluded from further analysis. Three of the excluded respondents were women, three were widowed, and their average age was 73 years.
Of the remaining 211 respondents, 96% answered all the GFI items.
Validity
Cronbach's alpha to assess the construct validity was 0.746 (see Table 2 ). The inter-item correlation varied from 0.718 (between items 12-13) to 0.032 (between items 2-12).
All the items contributed with statistical significance (P < 0.01) to the total GFI score (content validity). Three items (on dressing, toilet and weight) correlated below 0.40; two items (fitness and attention) correlated above 0.60.
The GPs' scores of their patients' frailty had a statistically significant association with the GFI scoring (Pearson's r = −0.306) as follows: the patients rated as frail by the GPs had on average a higher GFI score (criterion validity). The data showed that of the 90 respondents who were rated as frail by the GPs, 84% had a GFI score of 4 or more. Approximately one-half (48%) of the respondents who were rated as not frail by their GP had a GFI score of 3 or less.
Discussion and conclusion
This study showed that the 15-item self-rated GFI to assess frailty in independent-living old Romanians is feasible. Four of 215 respondents answered fewer than 12 items on the GFI. Of the items answered by the 215 participants, 'only' 1.3% was missing. These figures show high feasibility, comparable with findings in a Dutch study of independently living old Dutch citizens (19) . This finding is surprising considering the high average frailty score of the Romanian sample compared to the Dutch sample, while both have basically the same primary health care system (see later).
The age categories and GFI score were correlated with statistical significance in the study. Gender and marital status showed a trend identical to that observed in other studies, i.e. women scored higher than men, and widows and widowers scored higher than married individuals. This trend supports the validity of the Romanian GFI version.
We compared living in urban and rural areas, which is an important difference in the Romanian context given the differences in the infrastructure and housing conditions. We found that the old persons living in rural areas were frailer than those living in urban areas (Anova 3.55; d.f. = 1; P = 0.06). This finding indicates that the health conditions of old people living in rural areas are worse than those of old people living in urban areas. This finding may have consequences for the role of primary health care workers in rural areas; at the same time, it has to be noted that GPs are scarce in rural areas.
The reliability of the Romanian version of the GFI indicated good internal consistency of the scale that is comparable to other study outcomes (19) . The content and criterion validity were satisfactory.
The association between the GFI and the GPs' frailty assessment is statistically significant at the P < 0.01 level, which shows that the GPs have an overall impression of the extent of the frailty of their patients consistent with the problems the patients report themselves. A question remains concerning which indicators were used by each GP to determine the frailty of a patient. We recommend further research to understand the difference between the frailty scores of the self-rated GFI and the indicators used by GPs (21) .
We conclude that the GFI is a reliable and valid self-rated instrument to assess frailty in old Romanian citizens. This conclusion supports the overall validity of the GFI and its applicability in different health care systems.
Our study showed another interesting outcome. The mean and median frailty score (5.5 and 5.0, respectively) among the old Romanians in the study (215; mean age 75 years) is much (23, 24) . In Romania, there is a strong willingness of families and neighbours to support people in need, and elderly people who are dependent on others or who live alone receive advice and help from others (22) . These traditions may have important consequences for the role of primary health care in identifying frail old Romanians and in developing (preventive) interventions (9) . Some authors emphasize the need to take into account personal and environmental factors to decide the degree of severity of frailty (18, 25) . Taking into account these factors, developing appropriate interventions is necessary (25) .
Strengths and limitations
The cooperation of the patients in this study was highly remarkable. High response rates in surveys have been found in other studies in Central-Eastern European countries (22, 23) . The participants were selected randomly by the GPs. The high response rate and the random sampling indicate the representativeness of the study outcomes. Among the participating GPs, those working in urban areas were slightly overrepresented. We did not collect information on the reasons that some of the GPs declined to participate. However, we did not find an indication for selective participation, and we consider the data to be representative for validating the GFI in independent-living old Romanians.
Conclusions and recommendations
This study showed that the GFI is a feasible and valid instrument to assess frailty in independent-living old Romanians. Since the outcomes are considered representative for Romanian old, we conclude that the prevalence of frailty in old Romanian citizens is high compared to that of old Dutch individuals. This finding as well as the differences between the frailty score on the GFI and those of the GPs, presents the question of which 'cut off' points should be used to 'define' moderate or severe frailty. We believe that these cut-off points have to be related to the health care system and the availability of (long-term) care facilities. Therefore, we recommend further international comparative research to validate frailty instruments and to define 'moderate' and 'severe' frailty.
